SEQUENCE LlS'riNG 

<11j^-^ Benjamin, Thomas L. 
L 1 , Dawei 
Mok, Samuel C. 
Cramer, Daniel W. 
Ma , Yupo 

'--120^ Diagnosing and Treating Cancer Cells 
U3:ng Sal 2 

<:1}.0 ' 0U742 /066001 

<1S0 ' US 60 /2 1.6, 72 3 
<1::1-- 2000-07 -07 

<i6n . 21 

<:17 0> FastSEQ for Windows Version 4.0 

<210.^ 1 
<211> 1005 
<2.12.- PRT 

<2 13 - Homo Sapiens 
<4 0 0.- I 

Met Ala His Clu Ser Clu Arg Ser Ser Arg Leu Gly Val Pro Ala Gly 

1 5 10 15 

Glu Pro Ala Glu Leu Gly Gly Asp Ala Ser Glu Glu Asp His Pro Gin 

2 ii 2 5 3 0 

Val Cys Ala Lys Cys Cys Ala Gin Phe Thr Asp Pro Thr Glu Phe Leu 

35 40 45 

Ala His Gin Asn Ala Cys Ser Thr Asp Pro Pro Val Met Val lie lie 

•:.0 55 60 

Gly Gly Gin Glu Asn Pro Asn Asn Ser Ser Ala Ser Ser Glu Pro Arg 
6 5 7 0 7 5 30 

Pro I'Jlu Gl^' His Asn Asn Pro Gin Val Met Asp Thr Glu His Ser Asn 

3 5 9 0 5 n 

PrC' :'ro Asp Ser Gly Ser Ser Val Pro Thr Asp Pro Thr Trp i^ly Pro 

100 105 110 

C;lu Arg Arg (j.ly Glu G]u Ser' Ser Gly lliz Phe Leu Val Ala ^ila Thr 

11: 120 125 

W/ Thr" Ala Ala Gly f'^ly Gl;,' Gl\' Gly Leu lie Leu 2^1a Ser Pro Lys 

131 13 5 ^ 14 0 

Leu (;ly Ala Thr Pro Leu Pro Pro Glu Ser Thr Pro Ala Pro Pro Pro 
14: 150 155 160 

PrC' ?'rc' Pro Pr'o Pro Pro Prc' Pro Gly Val Gly Ser Gly His Leu Asn 

16 5 17 0 1 1 5 

lie Pro Leu lie Leu Glu Glu Leu Arg Val Leu (3 In Gin Arg <jln lie 
18 0 1 P ^ 



245 250 255 

Ser Ser Ser Ser Ser Ser Ser Gly Ala Glu Thr Pro Lys Gin Ala Phe 

260 265 270 

Phe His Leu Tyr His Pro Leu Gly Ser Gin His Pro Phe Ser Ala Gly 

275 28'J 235 

Gly Val Gly Arg Ser His Lys Pro Thr Pro Ala Pro Ser Pro Ala Leu 

2 9 0 2 9 5 3 0 0 

Pro Gly Ser Thr Asp Gin Leu lie Ala Ser Pro His Leu Ala Phe Pro 
3 0 :, 3 10 3 1 5 320 

Ser Thr Thr Gly Leu Leu Ala Ala Gin i2ys Leu Glv^ Ala Ala Arg Gly 
32 5 330 ^ -<^^ ' 

^eu 'jIU Ala I'nr Ala Ser Pro Gly Leu Leu Lys Pro Lys Asn Gly Ser 

340 345 350 

Gly Glu Leu Ser Tyr Gly Glu Val Met Gl;/ Pro Leu Glu Lys Pro Gl^^ 

3 5 5 3 ^. 0 3 6 5 

Gly Arg His L'/s Gys Arg Phe Gys Ala Lys Val Pho Gly Sex Asp Ser 

370 3 ^'5 3 80 

Ala Leu Gin lie His Leu Arg Ser His Thr Gly Glu Arg Pro Tyr Lys 
335 390 395 -^0^) 



Asn '/al Gys G 
4 



'..y Asn Arg Phe Tlir Thr Arg Gl^^ Asn Leu L;;^^s Val 

410 415 

His Phe His Arg His Arg Glu Lys T^^^r Pro His Val Gin Met Asn Pro 

420 425 430 

His Pro Val Pro Glu His Leu Asp Tyr Val lie 'Thr Ser Ser Gly Leu 

435 440 ' 445 

Pro Tyr 'Oly Met Ser O^al Pro Pro (31u Lys Ala Glu Glu Glu Ala Ala 

450 4 55 46'J 

Thr Pro Gly Gly Gly Val Glu Arg Lys Pro Leu Val Ala Ser Thr Thr 

465 47 0 47 5 480 

Ala Leu Sei- Ala Thr Glu Ser I^c-'U Thr Leu Leu Ser Thr Ser Ala Gl\' 
4h5 4 90 4 95 ^ 

Thr Ala Thr Ala Pro Gly Leu Pro Ala Phe Asn Lys Phe Val Leu Met 

500 5L'5 510 

Lys Ala Va: Glu Pro Lys Asn Lys Ala Asp Glu Asn Thr Pro Pro Gly 

515 520 525 

Ser Glu Gly Ser Ala He Ser Gly Val Ala Glu Ser Ser Thr /\la Thr 

530 =25 540 

Leu Met 'Oln Lou Ser Lys Leu Met T}:r Ser Leu PrC' Ser Trp Ala Leu 

5 4 5 5 0 15 5 o 0 0 

Leu Thr Asn li;:.s Phe Lys Ser Thr (jly Ser Phe Pre- Leu Pro Leu 'lys 

0 0 5 : 7 0 7 5 

Ala Arg Ala Leu Gly Ala Ser Pro :le!~ Glu Tnr Sor- Lys Lou Gin Gl:. 

5 b C' J c D 5 9 0 

Leu 7'a 1 '11;. 1.a^s. He Ac-p Arg Gin Gly Ala '/al Ala O'al Thr Ser Alci 

5 9 5 6 ID 0 6 0 5 

Ala Ser Gl^^' Ala Pro Thr Thr Ser Ala F'rc' Ala Pr(„i Ser Ser Ser Alci 

610 615 '520 

Ser Ser Gly Pro Asn Gin Gys Gal lie Cys Leu Arg \'al Leu Ser Gys 

62 5 63 0 63 5 64 

Pro Arg Ala Leu Arg Leu His Tyr Gly Gin His Gly Gly Glu Arg Pro 



705 ^10 715 720 

Thr Ala Leu Pro Glu Gl\.' Gly Gly Ala Ala Gin Glu Asn Gly Ser Glu 

725 730 735 

Gin Ser Thr Val Ser Gly Ala Gly Ser Phe Pro Gin Gin Gin Ser Gin 

740 745 ^50 

Gin Pro Ser Pro Glu L^lu Glu Leu Ser Glu Glu Glu Glu ^^lu Glu Asp 

7 5 5 7 6 0 7 o 5 

Glu Glu Glu Glu Glu Asp Val T:ir Asp Glu Asp Ser Leu Ala Gly Arg 

770 775 780 

Gly Ser Glu Ser Gly Gly Glu Lys Ala lie Ser Val Arg ':.;ly Asp Ser 
7 85 790 79 5 '^^i''* 

■jla 'jiu aia oer ^.^iy .Ala Glu G^u Glu Val Gly 'Vhr '7al Ala Ala Ala 

8 0 5 810 315 

Ala Thr Ala Gly Lys Glu Met Asp Ser Asn Glu Lys Tlir I'hr Gin Gin 

32 0 82 5 33 0 

Ser Sei' Leu Pro Pro Pro Pro ^-m Pro Asp Ser Leu Asp Gin Pro Glu 

83 5 34 0 34 5 

Pro Met Glu Gin Gly Ser Ser GLy Val Leu Gly Gly Lys Glu Glu Gly 

850 355 860 

Gly Lys Pro Glu Arg Ser Ser Ser Pro Ala Ser Ala Leu Thr Pro Glu 
865 870 875 380 

Gly Glu Ala Thr Ser 'Val Thr Leu Val Glu Glu Leu Ser Leu Gin Glu 

885 890 395 

Ala Met Arg Lys Glu Pro Gl:^' Glu Ser Ser Ser Arg Lys Ala Cys l;1u 

900 905 910 

Val 'L'ys <:ily Gin Ala Phe Pro Ser Gin Ala Ala Leu Glu Glu His Gin 

915 920 925 

Lys Thr His Pro Lys Glu Gly Pro Leu Phe Thr Cys Val Phe Cys Arg 

930 935 940 

Gin Cjly Phe Leu Glu Arg Ala Thr Leu Lys Lys His Met Leu Leu Ala 
945 950 955 960 

His }iis Gin Val Gin Pro Phe Ala Pro His Gly Pro Gin Asn lie Ala 

965 970 975 

Ala Leu Ser Leu Val Pro Gly Cys Ser Pro Ser lie Thr Ser Thr Gly 

930 935 990 

Leu Ser Pro Phe Pro Arg Lys Asp Asp Pro Thr lie Pro 
995 1000 1005 



<Z ii) ^ 2 

<2 11.> 16-80 

< 2 ] 2 > LNA 

•■213 Hon;o sao i ens 



-::4i)0> 2 

atatcacacc ccagctggct atgtaat'.rat gaaataagga gaaacacata aatattitggt 60 

caaaacacct ttaatgatag agggaaagac actaaratct cccgtctgtt cctgaoattt 120 

cactaggtta ggaagctctg gagcctacag cttgaggaga agocatcgtt caagtcagtc 180 

aatagcaaaa occtcactct irtcctcctca gaactcctgt tccaaatgat cctatgttaa 240 

gagtaaatao taoaactcat tacaagacgg agaggcaggg aggacgccac ccggagctgg 300 

aactcttaaa aar-^-aoacaa ^ oa ^ ^ a i 'Ta , ^ . , , ...... 



aaaaa got. <:uiaga a :'^;:aac : / ci : i' c'caa va:_r^cc^gg u.:iga^.- o * 

ggcaaaaaaL caciCL tott t cccaaci'.za aoaaat: ca t c aLciaataaoa ac^c t crcjaoaci 



gtc t tggcac 
ggaaaat ttt 
tactggagca 
gtt tgctact 
aataggaggg 
ccagccacag 
gtggagctgg 
ttc tagaaag 
ggcactgggc 
taggtgc tea 
t cacaccagg 

agtaatt tec 
tagagaaaaa 
tgc te tgtgg 
tct tttcggg 
agagaaagag 
gccaggagca 
caagtgaaga 
gagggaaagg 
tttetcattg 
tctggggtga 
cctcctaaaa 
ggtggtggtg 
ceagctgtgg 
gaateaecte 
gaarc t teat 
a actcetett 
aetgtagat t 
ccaccgt tgg 
t tggtgaact 
t tgcggceca 
ctgcatt tga 
cage taagea 
ggtgeagggg 
tgceggteaa 
aagggete ta 
agtgc ccagc 
etttetgeea 
r ta t tctrgg 
^eegtggetg 
gttgt ggagg 
teggeet-ct 
t rt aggtge t 
- gg tggaaat 
1 1 ataggg ee 
aatact t tgg 
aettetcegt 
gtgg e e teaa 
gggaa tgeea 
ggggcagggg 



a ::tgaccagr 
eetatgcce t 
tetteagtae 
tettgtctat 
gggetgtet t 
t tec taggce 
aattceaggg 
a taggggaee 
eeteeagaga 
ggtgeaecta 
gaage tggag 
gaaLyaggag 
aage t eaggg 
gaeaaaatea 
gacaaagage 
gaaaggggga 
eagcaa tat t 
tatgcttct t 
geggccecte 
cctggccaca 
cc tec tgeag 
gtgetgatge 
caceae tgc t 
gtggeaaaga 
etgctgccgc 
tcactgatat 
cagtcaeatc 
e egg tga tgg 
ge tcggagcc 
ggatc tggee 
te tte tggea 
egaaa tgtge 
agggec tete 
c tcggagaea 
eagaggtggt 
tettttctae 
geacataggg 
ttggtagtga 
e teea<r tga t 
gt tceactge 
tgeetg cact 
c caeca gagg 
- tggtggeae 
etgg tae tg^;: 
gcaet t tgag 
te teaeeeg t 
eacagaageg 
age tcagc te 
ggeetegggc 
ga tgaggcga 
^gggt t tata 



caaaaect 1 1 
tcetteatt t 
eggca::ct te 
gatggge tte 
eteet tgge t 
aaaca gcac t 
et teatggg e 
cataceeae e 
eagetgecag 
ecaaagggaa 
agggt tecee 
ggaagaaaaa 
ac tacagaaa 
gggeteataa 
agcagg taea 
gagece tatg 
ctgagggcea 
gagggtagec 
ettggggtgg 
cact tegeag 
gc teagete e 
eggacttgag 
tecetgetee 
agaetgttga 
eae tgtece e 
tgecttctca 
tteetettct 
etge tgggae 
at te tee tga 
eeeeaggtge 
gatggggcag 
aegeagat ta 
ace teeatg t 
ga tgae a eae 
gggggcteet 
eagt tge tge 
gaaggggaag 
agteaeeaae 
ggetga geee 
tt teatgag'? 
ggtggagage 
ettgegetea 
gg.acat acea 
gtgcgggt::e 
gttgeeaegg 
g tgggaac ga 
igeatt tgtge 
aeeaet teea 
tgeeeeaaga 
ggcaa te age 
act" t car-rr-n 



ace t taatgt 
e teectaett 
tggagcaggg 
teaggeaetg 
tee et ggatc 
ggtggggeea 
aggeeatttg 
age tgageag 
eeetttttgg 
agggagagga 
t tgagaaage 
tte et taggg 
ageeactagg 
etetgggagg 
gaaaaacagg 
gagg tga ^gg 
tggggggeaa 
c ge tcaagaa 
gtettetgat 
gee t tte tge 
te taeeaagg 
cttctetecg 
at tgge tgag 
gtagttttet 
ace teeteet 
ce tccac tet 
teeteateet 
tge tgc tggg 
geageteetc 
ate e ggaeat 
gaat tetgtg 
eeeetggtgg 
tggeca t aat 
tgg ttaggtc 
gaggeagetg 
aget ttgatg 
etgeeagtgg 
ttacttagtt 

aeaaae ttat 
agagte aggc 
aeeeeteeae 
ta a ggeaage 
at : rgca ra t 
g tggtaa aac 
agg tijga tet 
e t teeae rag 
ttetttggct 
eae tij tgc tg 
tga tetgtgc 



gaceateagg 
eetagggt tg 
ggaggaagaa 
eettgggtge 
eeat tgttgg 
ggettggagt 
aeaggaatge 
aaaggteaee 
etagyc tgea 
gagaggaggg 
tgcaqaaaat 
gge ea tecee 
gaca taacat 
teettttgcg 
ctea tgggat 

q q ."T ^ =3 ^ 
-- — z) Z) ^ ^ ~* * 

agggetgtae 
age ectgce t 
geteeteeag 
tgetgetete 
teaege tggt 
gtt tgcec cc 
gc tgatccag 
cattactgtc 
ecgecccaga 
etgagce tct 
cctcttcctc 
ggaaacteee 
eacc tteagg 
gc tge tgeag 
eee gggeage 
agaagge te t 
gaaggeg tag 
cagaagagge 
aggtcaccgc 
teteagaggg 
act tgaagtg 
gcatgcgagt 
^gggggtgtt 
tgaaage agg 
tctetgtgge 
:tggagtggc 
::ae tgetggt 
gigggtae t 
g'-jt t tcca ca 
geagggcae t 
get teteeaa 
teaggagee c 
eca g tag te c 
tgcc tggcaa 



ggat ttaetg 
ggteaecaat 
ggaatg taea 

■^ggsggctga 

aggeace t te 
ggtagtggag 
eacataetgg 
eeagaggagt 
atgccaaa tg 
ggaagaaggg 

eta tot fr.-r 
t tgtaageac 
gt taagaac t 
aagctgt t te 
cgtggggtea 

-J ^^ w y a. u 

etggtggtgt 
gcagaaaaea 
age tgcc tgg 
teetggetec 
ggctteeeet 
etcttccttg 
gctgtcaggt 
catctccttc 
tgcctcttet 
ecetgceagg 
c tcctcagac 
tgeceeggag 
gagtgcagta 
agtga eagea 
tggactggcc 
geeaeaeaet 
ggeeegagga 
tgaggatg aa 
c acagctcct 
tgaggccc cc 
g ttggtaagc 
tgeegtgcta 
' 'L^aceagc t 
gagtcetgga 
ae tgagtget 
■:gee tee tec 
aatgaca tag 
e teaega tge 
gaca t tg c a c 
g t e a e t g e c a 
gggaecca te 
tggggaggea 
egtggtgett 
ggctggggaa 



^40 

J ') 
:» 0 
10 jO 

I i\ ■) :J 

1. h -1 



Lo:: 
I 

i. I -t ' ' 
I H 0 ; J 
1 H *j '•') 

1 2 } 



' 4 C' 0 



'■-^4fj 



' ■ ■ 1 1 
i ,-; n 
■4m 

•: I I ( I 



3'/ hO 



ggagggggtg caggc 



ctaoagcit aa^.ac 



■■ J ^ J ^ y J ■■ J 1 
Tooac tagcc 



aagatcaggc 
ggagactcc t 
gaatc tgggg 
cggggt tcag 
acaggagggt 
tgtgcgcagc 
aagacaagga 
acaaggaggc 
cagaagtc ta 
ggggtgggga 
tccc ttcccc 
agaaccatgc 
gcccccaccc 
gcagggcacc 
ggagggccag 
gg tctgcggc 
gggggcaggg 
agaaagcggg 
agctgctggg 
gtgggggcgg 
agcactgcgg 
ttgcccaggc 
aaacgtagcc 
ggatccgctg 
c tgagggcca 
caaaatat tc 
tccacaaa 
ct tcaggact 
aatagc tgaa 
gtccatgc t t 
cttgcaacat 
gcagaggcct 
caatgcggta 
att tgaatgc 
gacaggataa 
cct tgaaatg 
agtgaccaca 
aatcccagt t 
qt tataccac 
gaaaaatat t 
atggtggtgc 
gtccaggagt 
age t tcggca 
gc tcactgta 
cagcatggcc 
ga tggtacac 
aggaggtgga 
agtgaaac tg 
!:ttt taaagL 
a a a t a a t c g a 
r "at "aat<:-^ 



ccccgcctc c 
ctcctctcct 
ggc tgctatg 
aggaggccga 
cagtagaa c a 
ac ttggcaca 
ga gagagcgt 
ca g taaccgc 
gagctcaggc 
gggaggaggg 
aggccacaag 
attttctccc 
c tgcccagcc 
ccgagacgag 
gtggggtggg 
aqcctctgca 
agcagcggcg 
gagaggggag 
gagggaggcg 
gagctcagag 
gggtccacct 
ctaccctcct 
ctgctcagtg 
agcttggaaa 
gaagaagagg 
gaagt tt tgt 
agaagtt tct 
etc tgcggaa 
cgcaggt tac 
att taataag 
tec tcacacc 
acggaggccc 
ggaac tacca 
t tagaaatag 
gtaagaataa 
agtc t taaag 
agt c cttggt 
ctattct tgc 
•-^gt 1 1 ccctc 
gtggggacaa 
acac t tgtag 
ttgaggctgc 
a c a tagtgag 
atcccagcac 
aacatgt tga 
ct ttaatccc 
ggttgcaggg 
cgtc tcaaaa 
*:tggggagtc 
ag taa cc t ta 
^- a ^ t a a " - ^ 



cccagccgc t 
etc tgggccc 
etc tgtgtee 
agagttgt tg 
tgegt tetgg 
gaettggggg 
gggtggcgca 
tagttggggg 
etgatcegtg 
gaggggggea 
egagt teacg 
acecacegaa 
egaeegacee 
age teete tc 
agacaatgga 
>':c>'^ Pinrgnc C 
gagggggagg 
atctgggagg 
ggagctagag 
ctcgggagag 
tteccggtcc 
eceeeegeee 
gagcaaggcg 
aagtggattc 
gggagateag 
c t c g t c 1 1 1 e 
eagggtggge 
cac taagece 
tecgeagate 
ccatetee ta 
gtcactat ta 
aeceagetc t 
ggcagce etc 
etaacac e tg 
aatgeeteet 
tgc t tcceae 
tttgtggt tt 
etcaetga ta 
t tea taaag t 
aaaa t tgaaa 
ceccagc ta z 
agtgagc tgc 
gee e ea t ta e 
t ttgggaggt 
aae eeegtc t 
agetae tggg 
ggc tgagate 
aaaaaaaaaa 
c tgaat t taa 
a a t a c a e a t a 



gtacctgtgg 
caggtgggat 
atgaec tgag 
gggt tctcc t 
tgggegagga 
tgatectcc t 
gttgggttgg 
tggggagatg 
tggaeaggag 
agagcatgc t 
gaataaata t 
agte t tegee 
taecgcacc t 
ggat tegtge 
ta t tggga 1 1 

;=i rr =1 t- ^ '"T 

_,-~W^W,W-J-^ 

ggagcgagga 
age tga tgag 
gaggegggag 
tttecggagg 
ctggccagct 
teeecteeta 
atagget tet 
eagagagggt 
aacatccact 
ccae t tcea t 
ggc tgcaagg 
etteaetcce 
gcccagcc ta 
tttagtae ec 
aagaeagtgg 
aacc tggggg 
agtgtctaaa 
etca ccatca 
ggae eaggta 
ttee taaaat 
ccc tgggeat 
aaae tgagae 
gg a a L. a t ^ J 
aat tggacaa 
ttgggagget 
gate acaccc 
1 1 taaaa aaa 
gg gcagatca 
c tactaaaaa 
geagctgagc 
gtggcat tgc 
gte taaaaaa 
tc aa igaga t 
ta e taaaat t 



cagcgaccag 
ecgtgggcae 
gattattgtg 
ggcccccaat 
at teagt tgg 
cgetageatc 
gtataccgag 
agctcaccat 
acaaeccggc 
ac tcecc tec 
aaaaarFiann 
g eee e tgege 
ecgagctc tg 
geeatggt tg 
gagggaggcg 
aga t ^gagat 
ggcggggaga 
gaggggagtt 
aagggagege 
egeagtgaca 
ccccccatc t 
agete taggg 
ettattttte 
eg te tga tet 
ecteaccage 
tece a ece ta 
tagaa tttee 
cgcee ctec t 
eaeaaeaee t 
tct tectcct 
gtttggggag 
ggaggggage 
geee t tteag 
eagaggcagc 
ttc tggcat t 
aetttetett 
eag taaaee t 
a tggtggtca 
tiao' • 'jcage 
tat taatg tg 
gaggeaggag 
gt gaataaee 
aaaaaaage c 
e gagg teaga 
tac aaaaat t 
cag-jagaa tg 
ac tecagee t 
attaatatg t 
a a 1 1 1 a e a 1 1 
agatctgtt t 



gaaatgece t 
gg^ggaeeca 
aeeeteagge 
tatcacca tt 
gteagtgaa t 
aeetggggag 
gctctaatta 
cagggccatg 
atggggcagg 
tcagccaccc 

a tee eee tee 
ccggc tc ccc 
tgggggaagt 
atggccgctg 
eggeayegge 
age tggagtg 
tatggggagg 
tageggggge 
ggtgetgtga 
gcagatgect 
gcaeagtggg 
t ttggataaa 
eeteagaggt 
aeacaeaccc 
cccceatccc 
eaggaagtea 
ceccctgaat 
aat teataga 
ctattctcet 
aege tage c t 
ec te ttgaaa 
eeeeagee tg 
tattea 
ttttta 
atgcagga 
attgtttt 

at tttaetea 
taaaccaggt 
aa t tgc ttta 
ae tgeeetee 
gggcgcggtg 
agt t ecagae 
age tgggeat 
get tgaa ree 
gggc aacaag 
aea t g tgaga 
gt rag tagea 
t c c a t g 1 1 g t 



ac 
a a 

g 



432 
43 8 
4 4 4 
4 5 0 
4 5n 
4 6:; 
4 68 
474 

4 SO 
486 

1 o ' 

S'j4 
Sli.i 

5 1 ^' 
511 
5 1 
534 
5 4 '■ ■■ 
54 6 
5 51 
5 5 8 
5o4 
57:. 
57 6 
5 8' 1 

5 8; 'r 
594 

6 0 i") 

6 -J 
6 1 1 
618 
till 4 
6 3 0 

641 



M I.' 



. : > i a a L. c; a c\ : - : a :. f. cr ' g r ■ • ' ■? ^.• :\ e e v : :.: a \ a 

taaagcrtgg agaggttaag t.. gaetlttcc aag::t:ca 
attcagaatt •:tgaetcctg tecaalget 



1 1 1 1 a c a c 
g^aa^ tea*: 



■jggg 
a t a a g 
taa a a 



aaa 
a a a 



ctcaaacac ateaa^rttta tataaettcc ^'^4 



ctaatgctag agaaagggcc ctgtgtggct tctacctgcc atttgctccc tggccttagt 7 -"O J 

cagggagagg gaatcagatg gaggctttct actgagcatt tgttaattag cattgaacat 7Hf5j 

ttgatatcca gttgctgttt tgtcaagtct tctgacaaga aaagaaatcc ttttcttttc ^'^':^2-^ 

atcttctcct gggaaacact gtcccctt^c ttgctcttta atgaaatgtg ctttctgatg 7'.^3'.' 

cgtaatttga tctaagctct tctttaaggt aaatttagtc crtggtgaaa ggtgactgga B'i-l'j 

ccaacagcca cctgtaagag gaaccctcca tttctcagta ctttgcactc actgcacatc BlUiJ 

ctgaaaaggg gggcaggatt cttacacaaa catgaatgaa gtcacaaatg caggaataaa Sio'J 

ctaaactggt aatggtgtcc ctagatagca gataaggtga ggtaagctat ctccggtcaa S.':?.-J 

atgcaaagtc cggggtggga ctaagacctg gacaagcttg tttaaacLta tagagagctg 

aaatgacaaa gaaaagggaa accaggtggc ttcccttcta aatctagtgt cccatcagat 834:j 

tgcttcttta ggcttcagag agaactgttc gggagaacaa agagaaaaat aaataaortg x-ii'ri 

tatgtiagcag ua^a l Luyaacagcg gt.tttcaaat tttgctgccc attaggatta o-iO-j 

ccagaagaga gttttaaaat ttttatgttt aggtgcagtg gcctgttcct tgtagtccca o'jJ^'j 

gctactctgg aggctgaggc gggaggatca cttgagctca agggtttgag actccatctc 

aaaatctcaa aaaaaagaag aaaaaaaaaa gaaaagaaag tttaagcaca gtgggtacct -;f-.4ii 

catgcctata atcctagcac ttttggaggc caaggcagga gg-^i 1 1 gc ttg aggccaggaa .!:70;j 

cLcgagacca gcctgcataa catagtgaga cccccatctc tgcaaaagca accaaccaac :r7/D0 

raaacttaaa aaaaatccct gtgtccaggc cacatcccag gctaattaat tcataatccc '^-y-lO 

tgaggatagg atccaggcat tagtttgata aagctcctca ggtgattcca atgagaatac ^SoO 

aaagatggtg acacaatgat gagacccaca tggaggactg ccctttccat cataccttcc 

accctgctcc tcacagatct tacctgagct aaacttggcc acaattggga cacagacaaa 9000 

atgaactctc aatgctaaat cttcccatca ggtcccctcc ctacagtgcc cacaaccaca 9000 

cattaacttc cttgtatcct ttcccagtga aaaacctgct tccatgaata gaatttgata 9ir'i' 

taacttacac cttactgtaa gtttaagtga ttgcatttct ::tcccaggta tgggtatctt yl>:0 

gaagcatatt tttttctttt ttaattgata tttgagccat atttcttttt ttttctttct 924^' 

tttttttttt tttttttttt ttgagacgga gttttgctct cattgcccag gctggagtgc 

aatggcatga tctcggctca ccgcaacctc caccccccag gttcaagcga ttctcctgcc '? ?■ 

rragccttcc caagtagctg ggattacagg catigtgccac caagcccggc taattttgta 94 

cttctagtag agatggggtt tctccatgtg ggncaggctg gtctcaaact cccgacctca 94 

ggtgatctgc caacctcggc ctcccaaagt gttgggatlia caggcgtgag ccatcgcgcc 

cggccaccat atttctaatt gtaaggtgaa aggctttgtit ctacagagtt caagcatcat 90i'j 

ccacccatta aggctggagt gaagtggcac aatcatagct cactgcagac tctacctccc 

aggcttaggt gatccticcca cctcagcttc ctgaatagct gggactacag gcatgcacaa 

tcatgcccag ctaatitaaaa tatttttttc tgtagagatg aggttitcact atgtitgccca 

ggctgtctgg aatacctggg ctcaagggat cctcctgcct tgtccccaca aag^gctgag 

agtacagatg taagccactg cctctggccc acttacttat tattgacacr gaacaatgct 

aattggtagc ctccataatt atgaattgat tccgtaacca ttgctactga ctactLctta 

gggaaatatc tcatcttcrc ctccttactc c'zztttccta aatgnagaca cataataatc I'-^'IO 

c t: t tgcaac r cagacctact aatqtascta tggrctatgt: aacaiagtag- actadcaggc i . ■ 0 

a::aatgattg gLacacctgg tgctaagtiga gaaaaagata t::tgtttrca gaacaggaaL 1 140 

atcttagatc aaacataaga atgttctttt: aatg.aaaat" tccttgartc caaaggactc 1 I". -0 

aacacttaac atggaattc^ tacca 1 1: tg nagctggga-: ^tcagagacc cgacactctc 1 0":* 0 

at. tgt: :^3t tg tgcacagtga 1 1 cagacc tg agttaaagtc ccagctctag aacat::ctaa 

tatt::gtga:: rttgggaaaa tttcttaatc icLcrcagag ::t:::gctcccc catctcctt^ I'.'j-ij 

tgggacagag tttcactctt gttgcccagg ccggagtgca atggcacgat cttagctcac 1^'4'iCi 

cgcaacctcc gcctcccagg ttcaagcgat tc^cctgcct caccctcccz agtagctggg 10000 

at::acaggca tgtgccacca cgcccggcta atrctgtatt ttcntagtag agacggggtt I'^O-'^O 

tcttcatatt gctcaggctg gtctcaaacc cccagcctca ggtgatctgc ccacctcggc lO^vl^O 

ctcccaaagt gctggattac aggcatgagc caccgcgcct ggircagcctt tttttttttt I'lbOO 

tigagacgg^a g t c t'l'g t c^ t gtc^gcc^ragg ctgg.agtgca a tg^g tt^gccc aggctggagt iu740 

gcaatggtgt gatc*:cggct act c^r^aat ^ .., ...... ...^ , , . 



at. Lgagaaaa aaagagaaaa ■:^a t ac : aag t. gcaataaagc agacacaaaa ggacaaatat 11 
tgcatgattc cattagtatg aggtac^cc^aa acattatatg agtccattaa tatgaaattt III 



ggcaagg tea 
tggggatt ta 
gcagtaa tgg 
atggt taaaa 
tggtggcatg 
ccctggaggt 
gagtaggac t 
gctgggcgtg 
ca tgaagtca 
aa tataaaaa 
tgaggcagga 
ac tacacrrr 
ataaataaat 
ggcctagcac 
aatgtcaaaa 
age ttcaagg 
taacaccagg' 
taggttgagt 
aacagagccc 
ccaac ttcca 
tttcttcttc 
ggt ttgcatt 
gtaggggaga 
tcctgcccat 
agctgagcaa 
tcac tgcaga 
dtggcacata 
ctac tgacta 
aggataca tg 
tagaaggaag 
t tagggaaaa 
aagaaaattt 
a taagatcca 
gcccaatgac 
agaaaatcct 
ccttacat tt 
tgccattggg 
gcccccaggt 
gatagctt tt 
qcagatgg ga 
ragcatag tt 
sgttgagg ct 
ag^ra t taaga 
aa ta tgggca 
a aca tgtc tg 
ttttttaaca 
c ttagagc tt 
cgcctgtaat 
atjagcatc ct 
ggcgtggtgg 
tgaacc tggg 



caca tacaga 
ttgtttaacg 
t taca taaca 
tggtaaat tt 
cacctgtaat 

gg^ggtt tea 

tggtc tcaaa 
gtggctcacg 
ggaga tcgag 
at tagccagg 
gaatggtgtg 

_ ^ ^ ^ ~ :3 

aaaataataa 
agtacctgaa 
gc tgaatgaa 
tccacactag 
au Lgagatac 
ggcccaggga 
ccaaaactct 
tc taaagtac 
tcac taaata 
t ttcccccag 
gagaaggttt 
cacttatatg 
aaacggc tgg 
attttggctt 
ttgcttacaa 
aatgtc ttct 
tgcccctaaa 
tcagatgcct 
ggagagc tct 
at taat ttaa 
ggaggaattt 
atccagatca 
taggctt tct 
gttcctgcct 
tttaaacctt 
ggaagctata 
gactccc tea 
gaagtaggaa 
ccacaa tcaa 
ctaggggaag 
agggc taa tg 
cagtagga tc 
ttaaggt tat 
ggtggaaagg 
ttca tgacac 
cccagcactt 
ggc taa cacg 
caggcgccta 
aggtggagcg 



aagcagag ta 
gttacagt tt 
tagtgaa tgt 
ta t tacaca t 
cccagctgtt 
gtgagccgag 
aaaagaaaaa 
cctgtaa tec 
accatcc tgg 
tgtggtggcg 
aacccgggag 

taataacgga 
tgctccacaa 
gccc tggggt 
attgaaaacc 
tctctattcc 
tcaataacct 
acct ttgcct 
tcccctc tct 
tctgggtttc 
tcacatcct t 
ttttttttcc 
caataac tgt 
aaaacaga t t 
ttaaaatatg 
gaaggcaaaa 
gatactcatg 
taagagc cc t 
gaagatcaca 
cattctgttt 
aagaaaacca 
tagatacgat 
taagtagcc t 
tacggtagat 
ttcatagctc 
tactgtttct 
tc ttaaaggg 
cagaagattt 
gaagagg aga 
accagcagga 
tct cctg tag 
tgtc tcagga 
ccagaaaagc 
tttgtagcac 
caag 1 1 taa t 
gtc tea taaa 
tgggaggcca 
gtgaaacc zc 
tagt tccagc 
ggcagt gag c 



gaggc taaca 
c tgtt tgatg 
act taatgcc 
attt tacaat 
caggaggctg 
acgtgccact 
aatttttttt 
cagcactt tg 
c taacacag t 
ggcgcctgta 
gcggagc teg 
auLccgtctc 
gttgggagga 
atattagcca 
aagaaaggtc 
aagt tttctg 
aaaatgtgtt 
gagagatgag 
tctttcctct 
ccc tctagat 
tgattgtttc 
tgtgttc tct 
tc tc tagagt 
tctgttaggt 
tttcagac tg 
taacaaaggc 
gactcctgga 
atgatatcca 
tcctccctaa 
taagtgaata 
tgcagaatgg 
gaaaatgtga 
caaatagagc 
aggatc tttc 
c ttaacagag 
aaaggcaaa t 
atggggatgg 
ct tgaaaatc 
t tec tcagc t 
ga atgettc t 
gageagaac t 
agcacaagca 
gggaaggatg 
agtgtttcgg 
atggagcgc t 
ctacaattt t 
gaaatgc tga 
aggcgggcag 
gtc tctacta 
tac tegggag 
ca aaa t taca 



gggetaaggg 
atgaaaaaga 
actgaat tgt 
aaaaaaat t t 
aggcaggaga 
gcac tccagc 
gtaataataa 
ggaggceaaa 
gaaaccc tgt 
gteeeageta 
cag tgagcca 
aaaataataa 
aaaagaggaa 
tgggtgttag 
acatgtgccc 
ttttettarc 
ttt tetgatc 
gctetttaet 
cttgctgt tc 
c tgtttggct 
ctttatttec 
aatccagatt 
ttttaagtga 
tttgatgctc 
tttcttggtg 
tcagcat ttg 
aacattactg 
taat tteaea 
etgtggagea 
gaaaccc tgt 
atgetgcccc 
aatt tatata 
cace teattt 
ac tccagggg 
ggtgctaetg 
t t teatcaaa 
etttgtaaca 
cattcaagac 
at gat a tggg 
tgggggtttg 
g tgaggeaai: 
ggaaaca tec 
::eatcacca t 
ggaggatgcg 
ga tt tgacc t 
agtegceace 
tggccgggag 
at tacgagat 
aaaa tacaaa 
gc tgaggcag 



aa tgggagaa 
tat tgaaaca 
acact taaaa 
tagccagg tg 
atcte t tgaa 
ctgggeaaea 
gggagttggg 
gtgggcggat 
etc tac tgaa 
-ttgggagge 
aga tcqcQCC 
aaataaataa 
atgcaaaaag 
ttattatttg 
aaggtcacat 

tgggaatace 
teeaaatgta 
t tgctatc tg 
gc tgtcctgg 
cagatgtact 
t c tagactc t 
atagagtat t 
tggttaggga 
atgtettagg 
catgt tgta t 
gcac ectaga 
gg tacaccaa 
tgetetgggg 
c tataaaaaa 
at tea tga tt 
ttataage tt 
tgeagatgag 
aattc tga tg 
cttccttget 
aat ttgt tga 
geattaccat 
agecgctaaa 
g aa t ggg tga 
gaggggtgtt 
tetggggagg 
ggcc t a tagc 
agaac etc ta 
t tc tg eccaa 
caagt ttt tg 
aatacac tc t 
cggtggetea 
cagg agate e 
aaat tagc ce 
gagaa tgge g 



i 1 2 0 

1134:i 

114 0..' 
114'>:t 

11 

lis:: :j 

1194m 
12 0iMi 
12 :.) tt 
12 L2 0 

1 ^ ;'; :'; 
12 2 4 :j 

12 3 00 
12 3 00 
1242ii 
124 r; U 
12S40 
12 6 0 

12 h e.:: 
127 2 0 
12 7 S 0 
12H4"i 
12:^ .J u 

12 Ot M 
13:i2 0 
1 3 2 r. 0 

13 14- 
132 ti.- 
132C'; 
1 3 3 :; ij 
13 3^: 1' 
1 3 4 4 M 
1 3 \: 



13^. 

1 :"A 

1 3 r I j 
1 3 1-. r... 

13 02 
13 8 

14 (.-4 
14 :i' 
14 2 M 
1422 



aagcatagag ciggcaaaatc 
ggattigtc:. aaaagrctgc 



lacc agecaa 
..tzcag a a c c 



e a c a t a g 
-g tgc t ta 



t::aaccaag* 
a t c t a t a c 



ggiggagc:: g 
a t a c: t g 1 1 g g 



g tgta tcaac 
ctgcacatat 
tacc tggaca 
aggcaagt t t 
cat taggaaa 
tcactcttca 
aatacataca 
cataaaatga 
gctttctgct 
agctg tec tc 
agccc cctcc 



^ r h t- 



tcLc cagaaa 
cgttacttag 
gggtggggag 
acaaacagaa 
c ^ccccgcat 
cccatggccc 
gcccccaccc 
gattaactgt 
agggaggggc 
gtccgaagcc 
ct ttcccaga 



tgtatgc taa 
ggagccatac 
a ttgcaaaat 
t taaaaccca 
ttgaagtttt 
at tccctgct 

tatgcatgta 
ttgctttcct 
caggtgacac 
c tc tgggagc 
ccc tca^^y y 
gaaaaggggg 
caacggcaca 
acagagccag 
tcaatcccaa 
c tcaactcct 
gagtgccctc 
c tccccaggc 
tggggtttcc 
aacgctcac t 
aattgatgcc 
gacacagact 



acag t tgcct 
cactgacaag 
atatagat tc 
ggt t tag tgg 
tgtcctgatt 
cgctctac tg 
c tea taaggg 
gtaacaggtg 
tgaagcacaa 
g catacacac 
tc tgatcggc 
ayuc LL'jacg 
gaaaatccca 
aagaccagtg 
1 1 tgaaaac t 
g caacaagcg 
tcaaaccccc 
ccc t tgccct 
acccaccgtt 
gctgc t ttcg 
tggtct taac 
tc tcccccag 
ctctctctct 



gtc tggagcc 
tatgtccaaa 
ccacaccc tg 
gtt tagtgag 
ttgcttctgt 
tctgcc tgtc 
acacctgttg 
tattttcttg 
acc taagccc 
cccaaaccag 
tctcagt tea 
tctatccaat 
ccccgaagag 
agcaaaggga 
cca t ttca tc 
gQQcttctcc 
agtgaccaag 
ggcctgaccc 
c tcagacgcg 
ccgagacatt 
cggggtgacc 
cgcaaatcac 
ctctgattct 



aggac t tcca 
acttctttga 
gc tcagatgt 
cac taccagc 
c tc tcagact 
act taacgga 
c ttc aaaaac 
cacttctttt 
ctcatccaga 
gctgcat tct 
gcc raacaat 
tea t tcte tt 
acggtct tea 
gacc tgagga 
eagagaaaaa 

-J - ^ ::3 ^ 

tecgcccccg 
aeaeaggett 
e tgggacett 
cecgggtaga 
tggtctcgtc 
tgtgaageag 
c tgt tct tga 



gae tttcagt 
tcctaagaat 
ac teacaate 
eagecc tgag 
etgagcaat t 
atgttaeaag 
acggtatcc t 
gttttgtttt 
cctagcet tc 
gaccgaect t 
aaaaaaet 1 1- 
gcaacccaac 
ggtctgagga 
gaaaacte tt 
caaggaaaac 



n 



cctggt t teg 
ggaettaggg 
cgcagtccga 
gagt tgggag 
tccecct tgg 
agatgtte tt 
ctctctctct 



14 7 n 

148: 
14 8.-; 

14 94 

15 0' I 
1 5 : ) 

i5i: 
1 5 1 

152 4 
153^' 
1 ^ < 

1542 
154 8 0 
15 54 0 
1 5^^00 

1 5 M U ij 

15720 
15780 
15 840 
15900 
159 6 0 
1602 0 
16080 



<210> 3 
<211> 1002 
<212> PRT 

<213> Mus mus cuius 
<4 00.> 3 

Mot Ala Gin Glu Thr Gly Ser Ser Ser Arg Leu rjly i:^ly Pro Cys f31y 

1 5 10 15 

Glu Pro Ala Glu Arg Gly Gly Asp Ala Ser Glu Glu His His Pro (^Iri 

2 0 2 5 3 0 

Val Cys Ala Lys Cys Cys Ala Gin Phe Ser Asp Pro Thr Glu Phe Leu 

3 5 4 0 4 5 

Ala H:.s Gin Asn Ser Cys Cys Thr Asp Pro Pro Val Met Val lie lie 

5 0 5 5 n (3 

Q\Y CAy Gin Glu Asn Pro Ser Asn Ser Ser Ala Ser .-^er Ala Pro Arg 
0 5 7 0 7 5 80^ 

Pro (Liu Gl\^ His Ser Arci Ser ':;ln \'al Met Asp 'Ihr Glu His Ser Asn 

8 5 9 0 9 5 

Pro Pro Asp Ser Gly Ser Ser Gly Pro Pro Asp Pro Thr Trp Gly Pro 

10 0 10 5 110 

Glu Arg Arg Gly Glu Glu Ser Ser Gly Gin Phe Leu Val Ala Ala Thr 

115 120 125 

Gly Thr Ala Ala Gly Gly Gly Gly Leu He Leu Ala Ser Pro Lys 

13 0 1 3 5 ^ : 4 '-^ 



19 5 2 0 0 2 0 5 

Gly Ser Leu Gly Gin Thr Val Gly Ala Pro Ala Ser Pro Ser Glu Leu 

210 215 220 

Pro Gly Thr Gly Ala Ala Ser Ser Thr Lys Pro Leu Leu Pro Leu Phe 
22 5 23 0 23 5 2 4o 

Ser Pro He Lys Pro Ala Gin Thr Gly Lys Thr Thr Ala Ser Ser Ser 

245 250 255 

Ser Ser Ser Ser Ser Ser Gly Ala Glu Pro Pro Lys Gin Ala Phe Phe 

2^)0 26 5 27 0 

His Leu Tyr His Pro Leu Gly Ser Gin H^s Pro Phe Ser Val Gly Gl'^^ 
275 280 285 

G'ly 2.r:,' S:r Llo l.y:=> Pio mr jr^ro Aia Prci Ser^ Pro Ala Leu Pro 

2 9 0 2 9 5 3 0 0 

Gly Ser Thr Asp Gin Leu He Ala Ser Pro His Leu Ala Phe Pro Gl^^ 
3 05 310 315 32 u 

Thr Thr Cly Leu Leu Ala Ala Gin (::/s Leu Gly Ala Alri Arg Gly Lou 

32 5 330 ' 33 5 

Glu Ala Ala Ala Ser Pro Gl^^ Leu Leu Lys Pro Lys Asn Gly Ser Gl;,' 

340 345 350 

Glu Leu Gly T:;^r Gly Glu Val lie Ser Ser Leu Glu Lys Pro Gly Gl\' 

355 360 365 

Arg His Lys C:;^s Arg Phe Gys Ala L:,^s Val Phe Gly Ser Asp Ser Ala 

3 7 0 3 7 5 3 8 (J 

Leu Gin He His Leu Arg Sei" His T}"ir Gly Glu Arg Pro Tyi^ Lys G'/s 
385 390 395 " 40u 

Asn Val Gys G\y Asn Arg Phe Thr Thr Arg Gly Asn Leu Lys Val His 

4 05' 410 ^415 

Phe His Arg His Arg Glu Lys T:;^r Pro His Val Gin Met Asn Pro His 

42 0 42 5 43 0 

Pro Val Pro Glu His Leu Asp T:,'r Val He Thr Ser Ser Gly Leu Pro 

435 440 445 

Tyr Gly Met Ser Val Pro Pro ':^lu Lys Ala Glu Glu Glu Ala ''.^ly Thr 

4 50 4 55 4 60 

Pro Kyly Gly Gly Val Glu Arg L:,^s Pro Leu Val Ala Ser Thr Thr Ala 
465 470 475 480 

Leu Ser Ala Thr Glu Ser Leu Thr Leu Leu Ser Thr Gly Thr Ser Thr 

48 5 4 90 49 5 

Ala Val Ala Pro Gly Leu Pro Thr Phe Asn Lys Phe Val Leu Met Lys 

5 ( ■ 0 5 (. 5 5 1 0 

Ala '/al Glu Pro Lys Ser Lys Aia Asp Glu Asn Thr Pro Pro Gly Ser 

51^ d20 
Glu Gly Ser Ala He Ala Gly '/al Ala Asp Ser Gly Ser Ala Thr Arxr 

5 3 C 5 3: : 4 C 

:"et Glr Leu Sor Lys Le:..: 7'a 1 Thr Sc-i" Leu i'ro ^^er Tr^i Ala l^eu Leu 
54 5 5 50 :55 5tL 

Thi' Asn His Leu Lys Ser Thr ('ily Ser Phe Pro Phe Pro l':>^r "/al Le-u 

5' 6 5 570 575 

(^lu PrC' Leu Gly Ala Ser Pre Ser Glu Thr Ser Lys Leu Gin Gin Leu 

580 585 590 

''al (jlu Lys lie Asp Arg Gin Gly Ala Val Ala Val Ala Ser Thr Ala 



6 6 0 6 5 67 0 

His Phe Val Oly His Lys Thr Ser Pro Ala Ala Arg Ala Gin Asn Ser 

o75 680 635 

^:ys Pro rie Cys Gin Lys Lys Phe Thr Asn Ala Val Thr Leu Gin Gin 

69(i 695 700 

His Vai Arg Mec His Leu Gly Giy Gin lie Pro Asn Gly Gly Ser Ala 
705 710 715 720 

Lou Ser Glu 'Oly Gly Gly Ala Ala Gin Glu Asn Ser Ser fjlu Gin Ser 

725 730 735 

Thr Ala Ser Gly Pro Gly Ser Phe Pro Gin Pro Gin Ser Gin Gin Pro 

740 745 750 

S'^j. P^>_' Glu 'jlu ijiu yiez ser Glu Glu Glu Glu O^lu Asp Glu OJlu Glu 

'^55 76 0 765 

Glu Glu Asp Val Thr Asp Glu Asp Ser Leu Ala Gly Arg Gly Ser Glu 

77:;' 775 78C' 

Ser Gly i.jly Glu Lys Ala lie Ser Val Arg Gly Asp Ser Glu Glu Val 
/85 790 795 30'J 

Ser Gly Ala Glu i31u Glu Val Ala Thr Ser Val Ala Ala Pro Thr Thr 

S 0 5 310 315 

Val Lys C^lu Met: Asp Ser Asn Glu Lys Ala Pro Gin His Thr Leu Pro 

32 0 82 5 33 0 

Pro Pro Pro Pro Pro Pro Asp Asn Leu Asp His Pro Gin Pro Met Glu 

33 5 34 0 34 5 

Gin Gly Thr Ser Asp Val Ser Gl:^^ Ala Met Glu Glu Glu Ala Lys Leu 

350 355 360 

Glu Gly lie Ser Ser Pro Met Ala Ala Leu Thr Gin Glu Gl^^^ Glu Gly 
36 5 37 0 87 5 38 0 

T;ir Ser L'hr Pro Leu Val Glu Glu Lou Asn Leu Pro Glu Ala Met Lys 

385 390 395 

Lys Asp PrC' Gly Glu Ser Ser Gl^;' Arg Lys Ala Gys Glu Val Cys Gl^' 

9 0 (t 9 0 5 no 

Gin Ser Phe Pro Thr Gin Thr Ala Lou Glu Glu H:.s Gin Lys Thr His 

9 15 92 (' 9 2 5 

Pi'o Lys Asp Gl:;^ Pro Leu Phe Thr Cys \'al Phe Cys Arg Gin Gly Phe 

930 935 940 

Leu Asp Arg Ala Thr Leu Lys Lys His Met Leu Leu Ala His His Gin 
945 950 955 96i' 

Val Pro Prc' Phe Ala Pro His (Oly Pro Gin Asn He Ala Thr Leu Ser 

965 970 975 

:.eu '7a] PrC' Gly Gys Ser Ser Ser Tie Pro Ser Pro Gly Leu Ser Pro 

9 8 1 j 9 8^ 99 0 

Pl:e Pre Arg Lys Asp 7^sp Pro Thr Met l-'ro 



2'10> 4 

21 1> 4 547 

212> LNA 

213> Mus musculus 



. : 4 n n > 4 



^:KiG c to ::a ggoccocgga tocoactv. gg gggcoagagc ggaggggaga ggaatcVtc 
gggcaaricc tggtcgcLgo oacaggtaca gcggctgggg gaggtggggg ccttatct* 



gccag t ccca 
zccc-zaccac 
t tggaagagt 
atctgccgcc 
c c ctcagagc 
agt coca tea 
tcctctggag 
cagcatcc tt 
cctgcgcrgc 
a c cactggac 
tc cccagggc 

agtgacagcg 
aacg tctgtg 
cgtgagaagt 
gtca ccacca 
gaggcaggca 
ctcagtgcca 
gggc tcccta 
ga tgagaaca 
ncagcaaccc 
actaatcact 
gcttcgcctt 
gctgtiggcgg 
tcctccgct t 
gctc tacgcc 
ggccgagct t 
ccagctgccc 
a c tc tgcagc 
ctttc tgaag 
ccagggagt t 
gaagaggaag 
agaggctc tg 
tctggggcag 
gacagtaatg 
c tggatcatc 
gaagccaaac 
accagcac 
gagagcag 
ccggagga 
aggcaggg 
gtaccgcc 
tgttcctc 
a-gccatg 
go ttcataga 
atgatgtt tc 
atgtcccc t c 
cc ta tagc c t 
g ta tactag a 
atggaaggcc 
gggacct tct 



gc 



age tggga 3c 
reee teecee 
tgegggtget 
aggtgetge t 
tacctgggae 
ageca gegea 
ctgaaccgec 
tete tgtagg 
e aggc agt ac 
tec tggcagc 
tc e tgaagcc 
ay aaaeccgg 
ccc tgcagat 
gtaaecgttt 
acccacatgt 
gcagtggge t 
eaccaggcgg 
eagagagcc t 
e t tteaacaa 
cgcccccagg 
gaa tgcagc t 
tgaagtcaac 
ctgagacctc 
tggcatetae 
ctggac ctaa 
tgcattatgg 
tc tec acaag 
gggete agaa 
aacatgt teg 
gtgggggage 
teeeccagcc 
aggatgagga 
agagtggggg 
aggaagaagt 
agaaagecce 
cecaacccat 
tggagggaat 
c tttggtgga 
geaggaagge 
a ccagaagae 
teettgaccg 
t tgeaeeeea 
eeatecctte 
eetgetttec 
ggaac tecaa 
tagtggct tc 
aagaaat tt t 
t taeat tc te 
acccccatcc 
cag eg t tact 
tgaoaaae " 



aacccca t ta 
teeaggtgta 
gcageagcgc 
act tgg etee 
aggggctgcc 
aac tgg eaag 
taageagg ct 
aggggtt^gg 
ggateagctg 
tcagtgtc tt 
aaagaa cgga 
tggaaggeae 
ecaee ttcgt 
cacaac tegg 
gcaaa tgaat 
gee ttaegga 
aggtg t tgaa 
gacactgetc 
gtttgtgete 
gagtgaggge 
aagtaagc tg 
tggaagtttc 
aaagetgeag 
tgeeteggga 
eeagtgtgtg 
ccaaca tgga 
gggeaat ttg 
e tec tgcecc 
gatgeacctg 
tgeeeaggaa 
gcagtcccag 
agaggaggaa 
agagaaggcc 
ggeaaeatea 
teaaeaeae t 
ggagcaggga 
c tcaagcccg 
agage tgaae 
c tg tga agt 3. 
eea teeeaa^g 
tgctaccc tc 
tggeecteag 
t ccagggc t z 
gtacctgg tc^ 
gat ttaetea 
t tetetagte 
ta tcace 1 1 1 
aagggggage 
ttggagtgge 
ee ttggtgat 



eete eagaat 
ggeagtggee 
caga ttcacc 
t tggggeaga 
tet tccacca 
aeae tgg eat 
ttcttccacc 
cgga gccaea 
a u. u g c L t c a c 
ggggc agcaa 
agcggtgaac 
aaatgeeget 
tcccacac tg 
ggeaaee tea 
ccacatc c ag 
atgtrtgtgc 
cgcaaac cc c 
tccaetggc a 
atgaaggeag 
teege eateg 
gtgacgtcac 
ccettccett 
eagetagtag 
ge te e eaee a 
atetgtette 
ggtgagcggc 
egegeaeat t 
att tgtcaga 
gggggeeaga 
aacagetetg 
cage catete 
gacgtgacag 
atatcag tac 
gtagcagcac 
etgeegeeae 
ac eagtgatg 
atggcagccc 
ttaeeggaag 
tgt.:jgecaga 
gat gggecac 
a agaageaea 
aata ttg z'za 
treceatt :e 
c tc^ ta tga :c 
eccte etet t 
ee tgage ttg 
ttgt tetgtg 
tetc tcctc t 
agee t tggtc 
e t tgaecacc 



eeaetee tge 
ac t tgaaca t 
a ga tgcagat 
eegtgggtgc 
agcecetee t 
etteetette 
tttaccatcc 
aacccaccee 
c tea tctggc 
ggggcc t tga 
tgqac tataa 
tt tgtgeaaa 
gtgagaggcc 
aagtaeatt t 
taccggagca 
eaeeagagaa 
tagtggcctc 
caagcacage 
tggaaeeeaa 
ctggagtagc 
taccgagttg 
atgtgctaga 
aaaagattga 
ettctgeece 
gggteetgag 
cct tcaagtg 
tegtgggtea 
agaagt tcac 
teeeeaatgg 
ageag tc tac 
eagaagagga 
a tgaaga tte 
gaggtgae te 
ccaccac tgt 
c tccgccacc 
tt teeggage 
tcac e eaaga 
cca tgaagaa 
grttteetae 
tcttcact tg 
tgetgttgge 
ctctt tcctt 
etc gaa aaga 
c^agagag eag 
gtcctttctc 
acaat tgcet 
taaetaaggg 
tetceettte 
caaggggetg 
c tgcaagac t 



aceeeetec t 
tec tc tgatc 
gae tgaaeaa 
ccc tgccagt 
gee tetette 
gtcateetrc 
actgggatca 
tgecce tt re 
a tte c caggc 
ggetgc tgee 
aaaa ntn^^ 
ag ta t tcggc 
c tataag tgc 
teaeeggea t 
cc tagac tac 
a g c a g a a g a g 
caccacagca 
agtggc tee t 
gagtaaageg 
agacagtggc 
ggcaccgctt 
accettgggg 
e ege e aagga 
tgcaeette e 
etge eetegg 
taaagtgtgt 
eaagae eagt 
taa tgctgtc 
gggttecgea 
agee te tgga 
gatgtetgag 
cctagcagga 
agaagaggta 
gaaggaga tg 
acccgacaac 
eatggaggaa 
aggggaggge 
ggatccagga 
' • /agaeage t 
tgtcttctgc 
teaeeaeeag 
ggt ccc tgg'? 
tgaeeecaee 
aaace tgaga 
aag tec tgac 
t tgaaagaga 
aaaeaaat te 
eet ttggeag 
geaae tgtec 
t tc tagggcc 



4 ■■^"1 

6 -J 
6 ' ' 

-3 'J 

-) . ) ' I 



1 ~< : '1 
± J '.' 

144 ii 
I -j (.: 1 
1 "J C 0 
In JO 

In ho 
174': 



1:' 

2 1 ■ 

"' 1 : 



1 : f 

3 1 - I ' 

ji::4i' 
34 2 0 



::gcag V a : g t *: cc-t ^ gaet cgcca-rattg ago '^a aag a: 
ggaetactcc agcttcccat <?atgtcetct caa eeaaeaa 



ag tg;jc tgg*. 
acaaa 1 1 1 cc 



a a g a tgee a 
._accaaaaaa 



tc tct rgtgt 
ggacga t ta t 
gaaccta 1 1 1 
gtiacgaacg t 
gggcgtgtgt 
cccccacccc 
cc tgacca tg 
caagtggt t t 
a c rctgtgga 
a tctctaaa 
gg ^gagatac 



ga tagtttag 
t taagcaa tg 
ga tgaagaac 
1 1 tc 1 1 tgag 
gc t tcctg tc 
ttgtatttcc 
ggccagagc t 
ccccccgtct 
acaggtgt tc 
gtagtgggct 
tagaatt 1 1 1 



ggagta tgaa 
a tggggagtt 
aggac ttgat 
c taatgg tga 
ac tagaa tgt 
cttgctgtct 
tatgtcttat 
ctgtcttgta 
tgagaagac t 
ccagagc tec 
tccttcatca 



gtttctaact 
gagggt tgtt 
gtaaggggac 
tgtggta tgc 
ttttagtttt 
tc tcaaaacc 
tttttttcta 
gtgagatgta 
gaatt ttgct 
c taacacagt 
t taaagg tgt 



c taaagaa tc 
gctaaaacag 
tcga tgt tea 
agaggtacca 
agatgactcc 
cc t t tec tec 
gaag ttgaga 
g ta t ttac te 
g t tagctgt t 
gaaatgtg ta 
1 1 tggct 



ctgttggtga 396 
geattgetgg 4li2 
getcttgtga AOS 
ggggccatgg 4:1.4 
etattttatt 42u 
ceeagttttg 42 n 
gacagagett 4 3 2 
ttaacatagg 43 8 
gtcaatgatg 444 
agagccgaga AbOO 
4^4 



<2I0- 5 
<2i:> 22 

^2L2> d:ja 

v'2i3> Artificial Sequence 
< 2 2 0 

<2 2?-> derived from human Sal 2 gene 
<4 0 0 > 5 

ccacaaccat ggegaatecg ag 2 2 

-2I:l^> 6 

^2i:.,> 24 

<2I2> DIJA 

<213> Artificial Sequence 
--2 2 0 > 

^22 3* derived from human Sal 2 gene 

-4 0:V-> 6 

Q'-J tga tggaa ggcgaaeage cagg 2 4 

!■:'> 7 
-:2I1:- 26 
•^2 12.' DIIA 

<2L3> A2"tificial Sequence 



dori\^ed from numan Sal 2 gene 



("" 1 1 c t t<i<i 1 1 agaacctcgg tatacc 2o 



'::iO:' 8 

':211:' 22 

-.:212> DIJA 

-■:21j> Artificial Sequence 



220> 




^:2i::^ DNA 

•^213 > Polyoma \^irus 
<40.;.)> 9 

■gataracttt gtaatgtgca agaaggcgac gaccccttga aggacatatg tgaatatagc 60 
':ga 63 

<210> 
^:21I.> 2-' 
•;21.> PF:T 

■ : 2 1 3 > P< J 1 y oma virus 

Asp lie Lgu Cys Asn Val Gin Glu Gly Asp Asp Pro Leu Lys Asp lie 

15 10 15 

<Jys Glu Tyr Ser 
2 Ci 



^210> 11 
•:211> 1'^ 
-^212 > PF:T 

<213- TMD2 5 mutant Polyoma virus 
*.40v> 11 

/\sp lie Leu Cys Asn Val Gin Glu Asp Phe Val Met Cys Lys Lys Ala 

15 10 15 

7hr Thr Pro 



v21.:.' 12 

^:211> 6(' 
-.212- DUA 

•:21:. TMD2 5 mutant Polyoma virus 
-40ii/ 12 

g.:iLatact,t t gtaatgtgca agaagacttt gtaatgtgca agaaggcgac gaccccttga 60 



;i:'> i:- 

..11:- 1(. 

1 : > PC' 1 yoma \^ i r u s 
.CV- 13 

:n '/al Gin Glu Gly Asp Asp Pro Leu Lys Asp lie (2ys Glu Tyr Ser 
5 10 15 



21C 



14 



<40V^ 14 

Asr. "/al Gin Glu 01^/ Asp Asp Pro Leu Lys Asp lie Cys Glu 
1 5 10 



v210 ■ 15 
^:211 ' 10 
v212 ' PRT 

■^213* Artificial Sequerice 



J.' aervivea trom Polyoma virus large T antigen 



■:4 0n - 15 

^sn '/al Gin Glu Gly Asp Asp Pro Leu Lys 

5 10 



<210.- In 

v2i:- 7 

<212> PRT 

<213> Artificial Sequence 

^:2 2j - dervived from Polyoma virus large T antigen 
•:400:- It 

.Asn 'v'al Gin Glu Gly Asp Asp 
:. 5 



<210- 17 

<211> 4 

^:212.- PRT 

":212:-- Artificial Sequence 
v2 2 0.* 

^-2 2 2:.' derviv^ed from Polyoma virus large T antigen 

<:40(i> 1'. 

Aon \'al Gin Glu 



<-210:- 1& 

<.21i:' 1^ 

<.212:- PRT 

<2 13:- Artificial Sequence 
2 2 0 :• 

■L.: 2 2 1 ■ ci e r ^ i " ' *^ I'i "f^ t"; ^-i ^ - • ^ 



<211-> 15 

^::i2 > PRT 

''.213 > Ar-tifirial Sequence 
<22-) > 

^22 y> ^iervived frx)m Polyoma virus large T antigen 

Asn \/a 1 Gin Glu Gly Asp Asp Pro Lys Asp lie Cys Glu Tyr Ser 
L 5 10 15 




0 

PRT 

Artificial Sequence 



<22y^ Llervived from Polyoma virus large T antigen 
-400:- 20 

Asn Val Gin Glu Gly Asp Asp Pro Leu Asp lie Cys Glu Tyr Ser 

1 5 10 15 



<210: 
<211:. 
-212: 
V 2 1 3 . 



210> 21 

211> 13 

212> PRT 

213> Artificial Sequence 



(.iervived from Polyoma virus large T antigen 



<4 0 0> 21 

Asn Val Gin Glu Gly Asp Asp Asp lie Cys Glu Tyr Ser 
1 5 10 



